P
ancreatic cancer is one of the most notorious cancers, affecting almost 55,000 people in the United States alone every year. The 5-year survival rate for this disease is a dismal 7%. 1 Aggressive biology leading to immense therapeutic resistance is one of the main reasons for such poor survival statistics. 2 The approved standard of care, gemcitabine, adds only 6 weeks of survival benefit to patients diagnosed with the disease. A combination of gemcitabine/Abraxane (Celgene, NJ), approved for metastatic disease, adds marginally to the survival advantage. Thus, development of novel therapeutic targets that will improve survival is the major area of focus in pancreatic cancer research.
The existence of gastrin and its receptor cholecystokinin B (CCKBR) has been acknowledged for almost 100 years. 3, 4 However, their role in cancer, specifically in pancreatic cancer, has not been well studied. CCKB receptors have been shown to be overexpressed in pancreatic cancer by earlier studies from Smith et al. 5, 6 These studies have shown that the gastrointestinal trophic peptide, gastrin, stimulates the growth of pancreatic adenocarcinoma via interaction with the overexpressed CCK receptor in the malignant cells.
CCKB receptors have very low expression in normal pancreas tissue. As the tumor develops through the early precancerous pancreatic intraepithelial neoplasia lesions (PanIN), their expression increases. In a fully developed tumor, there is significant overexpression of the CCKB receptor. Studies have shown that CCKB receptors are present on the pancreatic stellate cells (PSC) as well and they can be targeted to revert fibrosis, which is a classic signature of the pancreatic adenocarcinoma. Gastrin peptide is one of the major ligands of CCKB receptor and its autocrine signaling via CCKB receptor regulates malignant growth, proliferation, and the metastatic ability of the tumor cells. This makes it an attractive target for the development of novel therapy. The study by Burks et al 7 published in this issue highlights the development of a polyplex nanoparticle that is biodegradable and nontoxic and serves as a vehicle to carry CCKB small interfering RNA (siRNA) without off-target effects.
Theranostic nanomedicines are evolving as an encouraging therapeutic model. They take advantage of the high capacity of the different nanoplatforms to deliver inhibitory agents (drugs, siRNA) to tumor cells. Fluorescently labeled or magnetically conjugated nanoplatforms can be developed further as imaging tools to detect and diagnose different cancers. 8 The interest in the field of targeted nanomedicines in pancreatic cancer reached its peak with the approval of nab-paclitaxel (Abraxane) in which 130 nm albumin bound nanoparticle formulation of the age-old drug paclitaxel. This conjugation was able to increase the payload of paclitaxel within the tumor cell, thereby improving survival in patients receiving gemcitabine/Abraxane combination therapy. 9 Similarly, Onivyde (Merrimac Pharmaceuiticals Inc, Cambridge, MA), a nanoliposomal irinotecan formulation, currently is being evaluated in pancreatic cancer. 10, 11 In this context, development of a targeted nanoconjugate, as studied by Burks et al, that can improve delivery of targeted siRNA to tumor cells is extremely timely.
Because of their role in promoting tumor proliferation and invasion, natural ligands of CCKB receptors such as gastrin and CCK have been attached to nanocarriers, radionuclides, and imaging agents to facilitate their uptake by tumor cells. A study from 2017 by Clawson et al 12 described conjugating the CCKBR to DNA aptamers to improve their uptake in orthotopic pancreatic adenocarcinoma. In the study by Burk et al, a polyplex nanoparticle designed to target the CCKB receptor is effectively able to deliver the gastrin siRNA to the tumor cell, resulting in decreased primary tumor size as well as metastasis. The study further showed that this polyplex nanoparticle platform also may be used for knocking down other major stimulatory proteins and may be used in combination with other siRNAs to improve efficacy.
Theranostic imaging involves delivery of a therapeutic payload to cancer-specific targets that can be imaged in a noninvasive manner. Apart from the therapeutic approach that this study highlights, the polyplexed nanoparticle targeting the CCKBR also can be developed as a noninvasive imaging platform for pancreatic cancer by fluorescent conjugation of this receptor. Because one of the challenges in the field of pancreatic cancer is the inability to detect the tumor sufficiently early, this potentially can be developed as an early detection imaging tool.
In conclusion, theranostic nanoparticles as described in Burk et al need to be exploited further to develop not only better targeted therapy, but also better detection techniques that can be conjugated with multiple noninvasive imaging platforms to detect pancreatic cancer early. This has the potential for providing a wider window for treatment of patients diagnosed with this devastating disease with the available and novel therapies. 
